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Last year we reported on the measurement of
the three-dimensional position sensitivity in our
two-dimensionally segmented GRETA prototype
detector. A three-dimensional position sensitiv-
ity of 0.2 mm to 0.5 mm (RMS) has been ob-
tained at 374 keV, depending on the position and
the direction.

Figure 1: Top: Coincidence setup used to deter-

mine position resolution. Middle: Examples of mea-

sured (red) and calculated (blue) signals Bottom: Ex-

tracted positions (red:measured, blue: claculated)

However, due to the averaging of signals in the
previous analysis, the sensitivity only re
ected
the relative change of the signal shapes for di�er-
ent positions as compared with noise. It largely
neglected e�ects such as crystal orientation, ab-
solute alignment, Compton pro�le, etc., which
have to be taken into account to parameterize
the measured signals theoretically and to extract
positions on an event-by-event basis. Since it
is impossible to experimentally map out signals
on a suÆciently small grid throughout the whole
crystal a theoretical parameterization is essen-
tial. To collect enough signals to determine a
three-dimensional position resolution required 10
days of data collection on one position as indi-
cated in �g.1 (top). Sets of 9 signals as shown
in the middle part of �g.1 were calculated on a
0.5 mm grid after adjusting parameters such as
the electronics response, impurity concentration
and orientation of the crystal. For each event
the location of the interaction was determined
by comparing the measurement with calculated
pulses. The signals in the middle part of the
�gure illustrate the excellent agreement between
�tted (calculated) and measured signals. The
lower part of �g.1 shows the extracted x,y, and z
positions. While the agreement in terms of the
shape of the position spectra is very good for
all three dimensions, the location of the distri-
bution in the y direction is o� by about 2 mm.
This is likely due to the dependence of the crystal
orientation on the charge carrier drift direction
which is not yet included in the pulse-shape cal-
culations. Position resolutions of 0.8mm, 1.0mm,
and 0.6mm were obtained for the x, y, and z di-
rections respectively as shown in the lower por-
tion of �gure 1.


